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ABSTRAK 
Suatu survai terhadap tikus dan pinjal telah diselenggarakan di daerah pelabuhan Cilacap dan Pan- 
jang, pada ~ o v e m b e ;  1985 sampai Maret 1986. 
Dalam survai itu diidentifikasi empat spesies tikus, yaitu Rattus r. diardii, R .  norregicus, Bandicota 
indica, dan Mus musculus, serta seekor insektivora, Suncus murinus. Kepadatan polusi binatang-binatang 
ini rendah di dalam pelabuhan dan sedang di perkampungan sekitarnya. R.r. diardii terbukti merupakan 
tikus yang terbanyak dijumpai baik di pelabuhan maupun di perkampungan sekitar. 
Kepadatan Xenopsylla cheopis ternyata rendah baik pada tikus-tikus maupun insektivora d i  kedua 
daerah pelabuhan. Indeks pinjal spesifik tertinggi didapatkan pada R.r. diardii. 
Tes kerentanan X. cheopis terhadap insektisida dengan menggunakan DDT 4%, melathion 0,5% 
dan fenit rothion 1% menunjukkan bahwa pinjal i tu  lebih sensitif terhadap melathion dan fenitrothion 
dibanding terhadap DDT, di kedua daerah pelabuhan. 
INTRODUCTION 
Following the previous surveys of sea- 
port rodents in Semarang, Central Java 
and Ujung Pandang, South sulawesil, 
rodent surveillance was extended to two 
other seaports at Cilacap, Central Java, 
and Panjang, Sumatera and their adjoin- 
ing villages. The aims of these surveys are: 
1. to assess the rodent density and its 
flea-indices 
2. to evaluate the different insecticides 
susceptibility to fleas, and 
3. to find possible rodentlfleas control 
measyres. 
STUDY AREAS 
Cilacap Seaport. 
The harbour covers an area of 2 hec- 
tares. It  has 19  godowns, 7 of which 
are active, and trapping was carried out 
in these active godowns only. The adjo- 
ining villages cover 75 hectares with 6 
RW (subvillages) and 44 RT (communes) 
with a population of 15,262 inhabitants. 
The village is separated from the harbour 
by wire fencing only. Trapping was 
carried out in 4 RW of 31 RT in 1550 
houses in the villages. (Fig. 1). 
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Panjang Seaport. 35 RW of 132 RT and a population of 
35,053 inhabitants. The harbour is sur- 
The harbour covers 100 hectares. ~t rounded by concrete walls which sepa- 
has 19 godowns, and trapping was car- rated the adjoining villages. Trapping was 
ried out in 1 0  active godowns only. The carried out in 4 RW of 11 RT in 550 
adjoining villages cover 45 hectares with houses in the villages (Fig. 2). 
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Fig 2. Panjang Seaport Lampung Province, Sumatera 
METHODS AND MATERIAL 
Trapping was carried out during the 
first week of each month in Panjang 
harbour and its adjoining villages, and 
the third week for Cilacap for 4 trap 
nights each trapping period. In Cilacap 
harbour 300 traps for each trap night 
were placed in the godowns, and 200 for 
Panjang harbour. In their adjoining 
villages, the number of traps laid varied, 
4 per house in large houses, and 2 per 
house in houses of smaller sizes. All 
traps were baited with baked coconut. 
In each of the harbours, a field 
laboratory was prbvided. The proce- 
dures of processing trapped animals, 
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and the recovery of fleas from these 
animals are in accordance to the labora- 
tory procedures adapted by Megawe et 
al.1 
Insecticide susceptibility tests to 
fleas (Xenopsylla cheopis) with 4 % 
DDT, 0.5 5% malathion and 1 % fenitro- 
thion impregnated papers, were carried 
out following the procedures described 
in WHO/VBC/75, 588, Rev. 1. The pro- 
cedures of handling fleas for processing 
follow that described by Megawe et, a1.l 
RESULTS 
Cilacap Seaport and its adjoining villages. 
Four species of animals, consisting 
of 3 rodent spp. and 1 insectivore in the 
harbour and its adjoining villages were 
identified. They were Suncw murinus 
(insectivore), Bandicota indica, Rattus r. 
diardii and Mus musculus (rodents). 
In the harbour a total of 81 animals 
consisting of 3 spp. were trapped during 
the 5 months period. The trap success 
ranged from 1.0 to 3.9 % with an average 
of 2.3 % (Table 1). Species composition 
was 32.1 % S. murinus, 4.9 % B. indica 
and 63.0 % R. r. diardii. 
In the villages a total of 832 animals 
consisting of 3 spp. was also trapped 
duting the period. The trap-success 
ranged from 20.9 to 24.5 % with an 
average of 21.9 % (Table 1). Species 
composition was 8.7 % S. murinus, 
0.4 % M. musculw and 90.9 % R.r. di- 
ardii. 
Tabel 1. Percent of trap-successes of rats and insectivores of Cilacap harbour 
and its adjoining village from Nov. 1985 to  March 1986 
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v 
Months 
Godowns 
November 1985 
December 
January 1986 
Febmar~ 
March 
Villages 
November 1985 
December 
January 1986 
February 
March 
No. of 
trapnlghts 
600 
700 
700 
696 
800 
3476 
592 
700 
820 
794 
900 
3806 
Total 
Total % 
22 3,66 
27 3,85 
17 2,42 
7 1,O 
8 1.50 
81 2,33 
145 24,49 
144 20,57 
172 20,97 
182 22,92 
189 21,O 
832 21,86 
Suncus munnus Badicota lndrca Rattus r dtardll Mus ntusculus 
~ ~ t ~ l  
4 
12 
8 
0 
2 
26 
1 
11 
25 
24 
11 
72 
0,66 
1,71 
1,14 
0 
0,25 
0,74 
0,16 
1,57 
3,04 
3,02 
1,22 
1,89 
Total
2 
0 
0 
2 
0 
4 
0 
0 
0 
0 
0 
0 
% 
0,33 
0 
0 
0,28 
0 
0,11 
0 
0 
0 
0 
0 
0 
Total 
16 
15 
9 
5 
6 
51 
141 
133 
147 
158 
178 
757 
% 
2,66 
2,14 
1,28 
0,71 
0,75 
1,46 
23,81 
19,O 
17,92 
19,89 
19,77 
19.88 
Total 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
3 
5 % 
0 
0 
0 
0 
0 
0 
0,50 
0 
0 
0 
0 
0,07 
Panjang Seaport and its adjoining villages. during the period. The trap-suqcess 
- - 
The species composition differs from ranged from 0.6 to 1.8 % with an average 
that of Cilacap areas, although there are of 3.9 % (Table 2). 
also 4 spp. of animals identified. They In the villages 616 animals comprised 
were S. murinus, R. norvegicus, R.r. of 13.5 % S. murinus, 7.5 % R. norvegi- 
diardii and M. musculus. cus, 78.9 % R.r. diardii and 0.1 % M. 
In the harbour 72 animals consisting musculus were trapped. The trap success 
of 44.4 % S. murinus, 5.6 % R. norvegi- ranged from 22 to  39.4 % with an ave- 
cus and 50 % R.r. diardii were trapped rage of 29.8 % (Table 2). 
Tabel 2. Percent of trap-success of rats and insectivores of Panjang harbour 
and its adjoining villages from November 1985 t o  March 1986. 
Flea indices 
In Cilacap harbour, the specific and 
crude flea indices of R.r. diardii were 
3.2 and 2.0 and that of S. murinus was 
1.6 and 0.3 fleas. None of the 4 B. indica 
examined was positive. In its adjoining 
villages R.r. diardii was again shown to 
have the highest flea index with 3.4 and 
2.1. against S. murinus of 2.1 and 0.6 
fleas. (Table 3). 
In Panjang harbour, the spedific and 
crude flea-indices of R.r. diardii were 
3.6 and 1.7, while that of LC. murinus was 
1.7 and 0.9 flea. Only a single R. norve- 
gicus of 4 examined was with 5 fleas. 
It  its adjoining villages, the flea-indices 
of R.r. diardii was 3.2 and 1.6 and that 
of S. murinus was 1.5 and 0.9 fleas 
(Table 3). 
Total 
Total % 
4 0,64 
14 8,75 
32 8,67 
15  4,76 
7 1.77 
72 3,87 
186 39,40 
106 21,99 
111 31,39 
113 29.12 
100 26,31 
616 29,75 
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Mus 
Total 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
muscdus 
% 
0 
0 
0 
0 
0 
0 
0 
0 
0,28 
0 
0 
0.04 
Rattus 
Total 
2 
6 
16 
8 
4 
36 
165 
97 
65 
65 
94 
486 
Months 
Godowns 
November 1985 
December 
January 1986 
February 
March 
Viages 
November 1985 
Decerber 
January 1986 
February 
March 
r. diardii 
% 
0,32 
3,75 
4,33 
2,53 
1,Ol 
1.93 
34,95 
20,12 
18,67 
16,75 
24,73 
34,47 
Rottus 
Total 
0 
0 
3 
0 
1 
4 
1 
0 
26 
17 
3 
47 
No. of 
trapnlghts 
620 
160 
369 
315 
394 
1858 
472 
482 
348 
388 
380 
2070 
norvegicuu 
% 
0 
0 
0,81 
0 
0,25 
0,21 
0,21 
0 
1 7,47 
4.38 
0,78 
2,27 
Suncua 
Total 
2 
8 
1 3  
7 
2 
32 
20 
9 
20 
31 
3 
83 
murinus 
% 
0,32 
5,O 
3,52 
2,22 
0,50 
1,72 
4,23 
1,86 
5,74 
7,98 
0.78 
4,O 
Tabel 3. Flea-indices of rats and insectivores of Cilacap, Central Java and Panjang, Sumatera 
and their adjoining villages from November 1985 to March 1986. 
1) Number of animals examined 
2) Percentage infestd 
3) Specific infested 
4) Crude flea-index 
5) Monthly flea-index range. 
PANJANG 
Godowns 
Villages 
- 
papers, and susceptible to DDT 4 % also 
Insecticide succep tibility tests : (Table 4). The fleas at Panjang harbour 
The results of the susceptibility tests and its adjoining villages were also shown 
of Xenopsylla cheopis at Cilacap harbour to be very sensitive to malathion and 
and its adjoining villages show the fleas fenitrothion, but DDT was shown to 
were highly sensitive to malathion 5.0 % be less sensitive as  at 8 hrs exposure 
and fenitrothion 1 % impregnated 100 % mortality was not achieved. 
Table 4. Precentage mortality, LT50 and LTg5 for Xenopsylla cheopis tested ~ 6 t h  various 
insecticides impregnated papers in Cilacap, Central Java and Panjang, Sumatera. 
Suncus murinus 
1) Four duplicates with +L 10 fleas for each exposure time 
2) Percent mortality were plotted on logarithmic probability papers 
and degression line eye-fitted. 
32 
83 
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Rattus r. diardii 
? 
53.1 
31.3 
36 
486 
fleas 
tested 
1) 
160 
123 
137 
60 
96 
100 
No. of 
Concentration 
of 
insecticides 
CILACzW 
DDT 4% 
%lalathion 5.09 
Fenitrothion 1.0% 
PANJAYG 
DDT 4% 
Malathion 5.0% 
Fenitrothion 1.0% 
: Mus 
mulpculus 
0 0 
1 0 
Rattua norvegicus 
1.7 
1.5 
66.7 
52.5 
4 
47 
LTgs 
(hr) 
2) 
1.92 
0.62 
0.5 
11.6 
0.6 
0.57 
0.9 
0.4 
3.6 
3.2 
50. 
46.8 
LT50 
(b) 
1) 
2.33 
0.22 
0.12 
2.3 
0.3 
0.25 
Exposure time (hr) 
1-5 
1.1-2.2 
No.  of 
fleas in 
control 
(:b mor- 
tality) 
40(0) 
37(0) 
40(0) 
40(0). 
40(0) 
30(0) 
1.7 
1.6 
2.5 
2.9 
2.3-4.0 
3.0-3.4 
& "c mortality (hr) 
1.2 
1.3 
- 
0.123 
45.0 
46.5 
20.0 
30.0 
0-2.5 
0-4.4 
0.25 
58.0 
85.0 
40.0 
40.0 
0.5 
98.5 
95.0 
58.3 
60.0 
I 
2.5 
100 
100 
20.6 
95.0 
96.7 
8 
100 
90.0 
2) 
7.5 
1 
45.0 
J 
92.5 
70.0 
Other Ectoparastites : 
Ectoparasites, other than fleas reco- 
vered from rats and insectivores, were 
also examined. Two species of chiggers 
(Aschongastia indica, Leptotrom bidium 
(L.) deliensis) and five species of Laelap- 
tic and and Dermanyssid mites (Laelaps 
echidninus, L. myonyssognothus, L. 
nutalli, H. soricis, Ornithonyssus sp.) 
were identified. 
The laelaptic and dermanyssid mites 
which are nest dwelling in habits, were 
found to be prevalent in R.r. diardii of 
villages in Cilacap and Panjang harbours. 
In Panjang harbour these parasites were 
also found in S. murinus and R. r. diardii. 
Low prevalence of these mites were 
shown in S. murinus and R. norvegieus. 
A few M. musculus examined in these 
villages were free from infestation, and 
none of the insectivores and rats exami- 
ned in Cilacap harbour was found infes- 
ted. 
Chiggers which are field dwelling in 
habits, were recovered from R.r. diardii 
in Cilacap only. The two chigger species 
were found in 3 of 757 R.r. diardii exa- 
mined. 
DISCUSSION 
Based on the present study, the den- 
sity of rats and insectivores was very low 
in the godowns of Cilacap and Panjang 
harbours, however, high density of these 
animals was found in houses of their 
adjoining respective villages. At the 
period of the study, most of the active 
godowns were stored with materials 
other than consumable foods, and this 
probably reflected the density of rats 
there. In the godowns of Semarang and 
Ujung Pandang harbours, the density of 
these animals was 2% times higher than 
the present surveys because of the avai- 
lability of more consumable foods stored 
in active godownsl. 
In residential houses of the villages, 
high density of these animals were in- 
fluenced by the availability of more 
foods, shelters and harbourages in most 
of the households. The density was 10.3 
and 8.6 times higher in these villages 
than that found in the harbobrs. 
It was interesting to note that R. nor- 
uegicus, a typical seaport rat, is not 
found in Cilacap harbour as well as its 
adjoining villages. This rat is very com- 
mon and abundant in seaport areas 
studied at Tanjung Priok2, and also 
Semarang and Ujung Pandang harbours 
and their adjoining villages1, It is most 
unusual that this rat has still not pene- 
trated into the harbour despite of in- 
ternational ships anchored there periodi- 
cally which occasionally harbour this 
rat with them. The absence of this rat 
in the present survey could be due to 
either (1) that the existing rat control 
measure undertaken by the Port Health 
authority is effective in preventing the 
animal from boarding out of internati- 
onal ships into the harbour areas, or 
(2) the rat is there, but in low numbers, 
and has yet to be caught. In Cilacap 
harbour, the presence of B. indica, a 
strictly field rat, was caught in outdoors 
of the animal quarantine houses. Al- 
though only 4 of these rats were caught, 
however it represents the first record of 
this rat being found inside the harbour. 
This rat was first discovered in the field 
at Ancol, about 5 kilometers from the 
3 Tanjung Priok harbour . 
R. exulans, commonly found in Tan- 
jung Priok, Semarang harbours and their 
adjoining villages, and less common in 
Ujung Pandang and its adjoining vil- 
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lages 2, was not found in both Cilacap 
and Panjang seaport areas. In its absence, 
R.r. diardii was shown to be the most 
predominant and abundant rat, and S. 
murinus was also found in relative num- 
bers. 
The rat-flea, X. cheopis density was 
observed to be lower in the present 
study areas than that observed in Sema- 
rang and Ujung Pandang seaport areasl. 
The spedific flea-index of individual ani- 
mals species was found to be higher in 
R.r. diardii LQan my of the other animal 
species examined. 
Other ectoparasites, particularly the 
nest-dweller miter were very common in 
R.r. diardii than the other animals exa- 
mined. One of the two chigger spp. (Lep- 
totrombidium (L.) deliensis) recovered 
from R.r. diardii is an established scrub 
typhus vector. This chigger is very pre- 
valent among field rodents, and also 
accasionally found in R.r. diardii4 - 5 .  
Insecticide susceptibility tests to X. 
cheopis with impregnated papers, revea- 
led the fleas in Cilacap seaport areas 
were susceptible to all the 3 kinds of 
insecticides tested. In Panjang seaport 
areas the fleas were highly susceptible 
to malathion and fenitrothion, but does 
ro t  seem to be very sensitive to DDT. 
In previous testing of these same insecti- 
cides to X cheopis in Semarang and 
Ujung Pandang seaport areas, this flea 
was shown to be very sensitive to all 
the 3 insecticides1 . 
RECOMMENDATION 
1. The density of rats in both the 
Cilacap and Panjang seaports areas were 
more concentrated in their adjoining 
villages than that inside the harbours. 
Rodent control inside the harbours 
would not be practical in terms of cost- 
effectiveness for such low density. It 
is suggested that flea control *would be 
more appropriate in these harbours. 
2. For flea control, malathion or 
fenitrothion insecticides are more pre- 
ferable than DDT in the godowns of 
these harbours. 
3. Rodent control through Port 
Health Authority in these port areas 
adjoining villages is not practicable. The 
high density of rodents in these villages 
could be checked through health edu- 
cation of the village community, such as 
improve sanitation, eliminating harbo- 
rages of rodents in houses, improve 
garbage and waste-foods disposals, and 
any other preventive measures deems fit. 
SUMMARY 
Rodent and flea survey was carried 
out in Cilacap and Panjang port areas 
from November 1985 to March 1986. 
Four species of rodents, Rattus r. diar- 
dii, R.  norvegicus, Bandicota indica 
and Mus musculus, and an insectivore, 
Suncus murinus were identified. The 
density of these animals was low inside 
the harbours, and high in their adjoining 
villages. R.r. diardii was shown to be 
the most abundant rats inside the har- 
bours as well as in houses of the villages. 
The Xenopsylla cheopis density was 
shown to be with low indices among the 
rodents and insectivores in both the sea- 
port areas. The specific flea-index of 
individual animal species was found to 
be higher in R.r. diardii than the other 
animal spp. examined. 
Insecticide susceptibility tests to X 
cheopis with DDT 1 %, malathion 0,5 % 
and fenitrothion 1 % impregnated papers 
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found the fleas were more sensitive to 
malathion and fenitrothion than DDT in 
both seaport areas. 
ACKNOWLEDGEMENTS 
We are grateful to the Head, Direc- 
torate of Epidemiology and Immuniza- 
tion, Dr. S. Gunawan, and the Director- 
General of CDCIJakarta, Dr. M. Adhy- 
atma for their permissions and supports 
to undertake this work. We also express 
our gratitude t o  all the health workers 
of CDC/Epidemiology, seaports at  Cila- 
cap and Panjang, and Mammalogy Divi- 
sion of HERC for their involvements 
and assistance in this study without 
whom the survey would not have been 
possible. 
REFERENCES 
K.C. Megawe, Supalin, Tuti R. Ha- 
di, H. Sarwadi, F.X. Niswa.rb, Slamet 
Wiryosaputro and Lim Boo Liat 
(1985). Surveillance of seaport ro- 
dents and their parasites at  Sema- 
rang, Central Java and Ujung Pan- 
dang, South Sulawesi, Indonesia. 
Health, Studies in Indonesia, 13 : 
( 3  8z 4) 46-58. 
2. Lim Boo Liat, I.N. Ladera, Robert 
C. Deblois and Sustriayu, N. (1984). 
Distribution of commensal small 
mammals of Jakarta city with refe- 
rence to  fecundity and flea popula- 
tion, West Java, Indonesia. Hemera 
Zoa, 3 : 221--229. 
3. Sukaeri, S., Tuti R. Hadi and D.T. 
Dennis (1977). Notes on Discovery 
of Bandicota indica setifera (Hors- 
field) in Jakarta. Seminar Biologi V., 
Malang, July 1977,l-7. 
4. Tuti R. Hadi, Sukaeri Sarbini and 
D.T. Dennis (1981). Survey of small 
mammal ectoparasites in West Java, 
Indonesia. Southeast Asian J Trop. 
Med. Pub. Hlth., 12 : 275--277 (Re- 
search note). 
5. Lim Boo Liat, N. Sustriayu, Tuti R. 
Hadi and Y.H. Bang (1980). A study 
of small mammals in the Ciloto area, 
West Java, Indonesia with special 
reference to  vectors of plague and 
scrub typhus. Southeast Asian J 
Trop. Med. Pub. Hlth., 11 : 71-80. 
Bul. Penelit.Ywhat. 45 (1) 1987 
